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Usodel materiale

ÅLƭ ƳŀǘŜǊƛŀƭŜ ŘƛŘŀǘǘƛŎƻκŦƻǊƳŀǘƛǾƻ  ǇǊŜǎŜƴǘŜ ŀƭƭΩƛƴǘŜǊƴƻ Řƛ 
ǉǳŜǎǘƻ ŘƻŎǳƳŜƴǘƻ ŝ Řƛ ǇǊƻǇǊƛŜǘŁ ŘŜƭƭΩ¦ƴƛǾŜǊǎƛǘŁ ŘŜƎƭƛ ǎǘǳŘƛ Řƛ 
aƻŘŜƴŀ Ŝ wŜƎƎƛƻ 9Ƴƛƭƛŀ Ŝ ƛƭ ŘƛǊƛǘǘƻ ƳƻǊŀƭŜ ŘΩŀǳǘƻǊŜ - 
proprietà intellettuale - appartiene agli autori. 

ÅIl suo utilizzo non può essere legittimamente esercitato senza 
ƭŀ ǇǊŜǾƛŀ ŀǳǘƻǊƛȊȊŀȊƛƻƴŜ ǎŎǊƛǘǘŀ ŘŜƭƭΩ!ǘŜƴŜƻ ƻ ŘŜƎƭƛ ŀǳǘƻǊƛ 
ǇǊƻǇǊƛŜǘŀǊƛ ŘŜƭ ŘƛǊƛǘǘƻ ƳƻǊŀƭŜ ŘΩŀǳǘƻǊŜΦ 

Å9Ω vietatala redistribuzione, il riuso e la pubblicazione dei 
contenuti presenti su questo documento, reso disponibile 
per un esclusivo uso personale. 



Due slides su AI @UNIMORE



Å AIRI (AI Research and Innovation), un centrointer-dipartimentaledi 
UNIMORE accreditatonellaIƛƎƘ ¢ŜŎƘƴƻƭƻƎȅ bŜǘǿƻǊƪ ŘŜƭƭΩ 9Ƴƛƭƛŀ 
Romagna ( con 4 Dipartimentia Modena e Reggio Emilia).

Å Aimagelab, un laboratoriodi ricercadel Dipartimentodi Ingegneria
ά9ƴȊƻ CŜǊǊŀǊƛέΣ Ŏƻƴ ǇƛǳΩ Řƛ рл ǇǊƻŦΦ Σ ricercatori, phd and decinedi 
StudentiMaster [ LM in AI Engineering] 

Å Una !L !ŎŀŘŜƳȅ Ŏƻƴ ǇƛǳΩ Řƛ слƛƴŘǳǎǘǊƛŜκaziendeinteressateŀƭƭΩ!L

Å UnaELLIS  Unit ( European Labs of Learning and Intelligent Systems)  
ELLIS@Modenacon UNIFI e CINECA 

Å Un co-working lab con NVIDIA (NVIDIA AI Tech Center) 

Å Diversi EU projects in AI Lighthouse (ELSA; ELIAS, ELISE) AI for industry 
(Insectt, Store), AI for Health ( DeepHealth, Decider), progetti
nazionali, PNRR  e molti Industrial Projects in AI 

AI @UNIMORE



Esempidi collaborazionicon Aimagelab

Phdfinanziatiin AI ( ultimi 3 anni) @Aimagelab  
- Ferrari, Toyota
- Leonardo
- Prometeia, Axyion
- Ammagamma
- Altilia
- Tetrapak
- Farm4trade

Progettidi ricercafinanziati@ Aimagelab
- Tetrapak
- Ferrari
- Leonardo
- IMA
- RFI
- Datalogic
- Florim
- E80
- Maticad, DigitalDesign, Metaliquid
- Esa,FacebookΣ tŀƴŀǎƻƴƛŎΧΧ



Viviamo (già) in un mondo di 

Intelligenza Artificiale



ÅThe Expanding Universe of Generative Models

ÅFinnovation

ÅGenerative AI: Steam Engine of the Fourth Industrial 
Revolution?

Artificial Intelligence as a Driving Force for the Economy and SocietyΩ Ƙŀǎ ōŜŜƴ ŀ 
key theme at the World Economic Forum's Annual Meeting 2024

άά¢ƘŜ ōƛƎƎŜǎǘ ƭŜǎǎƻƴ ƻŦ ƘƛǎǘƻǊȅ ƛǎΧ ƴƻǘ ǘƻ ōŜ ǎƻ ƳǳŎƘ ƛƴ ŀǿŜ 
of some technology that we sort of feel that we cannot 
ŎƻƴǘǊƻƭ ƛǘΣ ǿŜ Ŏŀƴƴƻǘ ǳǎŜ ƛǘ ŦƻǊ ǘƘŜ ōŜǘǘŜǊƳŜƴǘ ƻŦ ƻǳǊ ǇŜƻǇƭŜΦέ
έ
τSatya Nadella, CEO, Microsoft

ÅAI: The Great Equaliser?

ÅThinking through Augmentation

Å360° on AI Regulations

ÅEducation Meets AI

ÅTechnology in a Turbulent World

https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/the-expanding-universe-of-generative-models
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/finnovation
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/industry-applications-of-generative-ai
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/industry-applications-of-generative-ai
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/ai-the-great-equaliser
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/understanding-augmentation
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/360-on-ai-regulations
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/turbocharging-learning-while-mitigating-risks
https://www.weforum.org/events/world-economic-forum-annual-meeting-2024/sessions/technology-in-a-turbulent-world


LôIntelligenza Artificiale non ¯ 

una tecnologia nuova



ApprendimentoAutomatico
(Machine Learning)

RetiNeuraliProfonde
(Deep Learning)

IntelligenzaArtificiale
(AI Artificial Intelligence)

RetiGenerative basateǎǳƭƭΩ!ǘǘŜƴȊƛƻƴŜ
(Attention-based Transformer)

ModelliFondazionali
(Foundation Models)









BERCO-UNIFE 1994

c. magnetico

soluzione con 
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REJECT
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Machine Learning, Pattern Recognition (Classificatorie  RetiNeurali)



B&TςUNIMORE 1998

Machine Learning, Pattern Recognition (e sistemilogicia vincoli)



Marchesini ςUNIMORE 2008 (patented)

Machine Learning, Pattern Recognition (e KeypointsSIFT)



Knowledge and 
Feature Extraction

Model Definition
(by Learning)

Human-experience
based 

Modeling
Knowledge 

AI Model

Data, Signals, Context

NEW
Data, Signals, Context

Inference
and Action

The Classical Machine-Learning based, Human-experience based pipeline 

Machine Learning



ApprendimentoAutomatico
(Machine Learning)

RetiNeuraliProfonde
(Deep Learning)

IntelligenzaArtificiale
(AI Artificial Intelligence)

RetiGenerative basateǎǳƭƭΩ!ǘǘŜƴȊƛƻƴŜ
(Attention-based Transformer)

ModelliFondazionali
(Foundation Models)



Anomaly Detection via Discriminative Convolutive Neural Networks pipeline

Florim(patented) 2020



2020

Anomaly Detection via Generative Convolutive Neural Networks Pipeiline



Digital Design -UNIMORE (patented) 2021

DDGAN Generative Adversarial networks for  Fake Tile generation 



Embedded Knowledge 
Extraction

Model Definition
(by Learning)

Human-experience
based 

Oversight
Knowledge 

AI Model

Data, Signals, Context

NEW
Data, Signals, Context

Inference/Generation
and Action

The Classical Supervised Deep Learning based pipeline 

Latent Space

Deep Learning



ApprendimentoAutomatico
(Machine Learning)

RetiNeuraliProfonde
(Deep Learning)

IntelligenzaArtificiale
(AI Artificial Intelligence)

RetiGenerative basateǎǳƭƭΩ!ǘǘŜƴȊƛƻƴŜ
(Attention-based Transformer)

ModelliFondazionali
(Foundation Models)



Welcome Transformer! ( 2017)
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Generative and Attention based: text generation 



Encoder 
Layer N

Encoder 
Layer 2

Encoder 
Layer 1

Decoder
Layer 1

„

Χ

Decoder
Layer 2

Decoder
Layer N

„

„

Χ

Abaseball player is 
throwing a ball to 
another player.

Memory-Augmented Encoding Meshed Decoding

M2 Transformer by UNIMORE*

[M.Corniaet al. CVPR2020]  0.5 Milllion Data; 38.4 Million Parameters

AI Generativa:

- Apprendimentosupervisionato
- Conoscenzaimplicita
- Generazionedi informazione

Transformer: 

A cat sitting in a window sill looking out.

M2 Transformer: 

A cat looking at its reflection in a mirror.



AI Generativa:

- Apprendimentosupervisionatoe 
semi-supervisionato

- Generazionedi informazione

[M.Corniaet al. IJCV 2023] 35.7 Million Data; 213 Million Parameters

Universal Captioner by UNIMORE*



Chat-GPT

GPT3: 175 Billion Parameters

GPT4: 1.8  Trillion Parameters 

GPT4: 13 TrllionData (Token)

GPT4: 63 Milllion$ training

Modelli fondazionali(LLM, LMM, LVM)*

E.Bommasaniet al. On the Opportunities and Risks of Foundation Models
Stanford HAI 2021

AI generativa:

- Apprendimentoself-supervisionato
- Conoscenzaimplicita/pre-trained
- Downstream tasks



Implicit Embedded 
Knowledge Extraction

Model 
Definition

Human-experience
based 

Oversight

Knowledge,FineTuning, 

AI Model

Data, Signals, Context

NEW
Data, Signals, Context

Inference/Generation
and Action

The Classical Supervised Deep Learning based pipeline 

Latent Space

<x, x, x>

Foundation Models

Model 
Definition

Model 
Definition

A Foundation 
Model

Domain (also 
continual) Adaptation

Pre-
training
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Trend: The Bigger, The Better

2023
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ModelliGenerativiPre-trained  in Computer Vision



ModelliFine-tuned in Computer Vision by UNIMORE



Modelligenerativied interattiviper Generaretesto



ModelliMultimodaligenerativie Retrieval-augmented

Un prototipo di UNIMORE



Prof. Rita Cucchiara- UNIMORE

ModelliGenerativiin Robotica* 

1. Understanding the environment

2. Visual Language Navigation**

3. Interacting with humans (by language) for goal, and impact definition

4. Multimodal generative decision ( in navigation and interaction)

3

4

*Roberto Bigazzi, Marcella Cornia, Silvia Cascianelli, Lorenzo Baraldi, Rita Cucchiaraά9ƳōƻŘƛŜŘ !ƎŜƴǘǎ ŦƻǊ 9ŦŦƛŎƛŜƴǘ 9ȄǇƭƻǊŀǘƛƻƴ ŀƴŘ {ƳŀǊǘ {ŎŜƴŜ 
5ŜǎŎǊƛǇǘƛƻƴέ tǊƻŎ ƻŦ L999 L/w! нлно

**Alexander PashevichCordelia Schmid Chen Sun (INRIA; GOOGLE) Episodic Transformer for Vision-and-Language Navigation ICCV 2021



Prof. Rita Cucchiara- UNIMORE

3
5

R. Bigazzi, F Landi, S Cascianelli, L Baraldi, M Cornia, R CucchiaraFocus on impact: indoor exploration with intrinsic 
motivation IEEE Robotics and Automation Letters 7 (2), 2985-2992



AI Generativa:un solo paradigma

https://www.goatai.it/



Conv + Batch Norm + ReLU

Pooling/Upsampling

Dropout

Conv + Batch Norm + Sigmoid 

29 layers with about 5M trainable parameters

256

1
9
2

256

1
9
2

RGB+HSV+L* probability map 

AI Generativa:un solo paradigma



AI Generativa:un solo paradigma



https://ailb-web.ing.unimore.it/dress-code/dataset

AI Generativa:un solo paradigma



AI Generativa:un solo paradigma



P- ShumacherZHA King AbhullahFinancial District Metro Station2023

AI Generativa:un solo paradigma



ApprendimentoAutomatico
(Machine Learning)

RetiNeuraliProfonde
(Deep Learning)

IntelligenzaArtificiale
(AI Artificial Intelligence)

RetiGenerative basateǎǳƭƭΩ!ǘǘŜƴȊƛƻƴŜ
(Attention-based Transformer)

Modelli Fondazionali
(Foundation Models)



Ψ!L ǎȅǎǘŜƳΩ ƳŜŀƴǎ ŀ ƳŀŎƘƛƴŜ-based system designed to 
operate with varying levels of autonomy, that may exhibit 
adaptiveness after deployment and that, for explicit or implicit 
objectives,infers, from the input it receives, how to generate 
outputs such as predictions, content, recommendations, or 
decisions that can influence physical or virtual environments

"sistema di IA": un sistema automatizzato progettato per funzionare con livelli 
di autonomia variabili e che può presentare adattabilità dopo la diffusione e 
che, per obiettivi espliciti o impliciti, deduce dall'input che riceve come 
generare output quali previsioni, contenuti, raccomandazioni o decisioni che 
possono influenzare ambienti fisici o virtuali; 

Art.3 AI Act  ( ParlamentoEuropeo12 Marzo 2024)

Definizioni



Considerazioni#1

- ImplicazioniEconomiche

- ImplicazioniGeo-politiche

- Implicazionisociali



Å Nella vita individuale

Å Nella società

Å Nel lavoro

R. Wiseman, S. Swanson and A. Gerst2014, NASA

[Ω!L Ƙŀ ŎŀƳōƛŀǘƻ ƭŜ ǊŜƎƻƭŜ 
del gioco

Entusiasmi

Opportunità

Rischi 

Pregiudizi

*The state of Ai Generative, https://www.mckinsey.com/~/media/mckinsey/business%20functions/quantumblack/our%20insights/the%20state%20of%20ai%20in%202023%20generative%20ais%20breakout%20year/the-

state-of-ai-in-2023-generative-ais-breakout-year_vf.pdf

ϝϝά{ǘŀǘŜƳŜƴǘ ǇŦ ǘƘŜ IƛǊƻǎƘƛƳŀ !L tǊƻŎŜǎǎέ ол hŎǘ нлно https://digital-strategy.ec.europa.eu/it/library/g7-leaders-statement-hiroshima-ai-process

https://www.mckinsey.com/~/media/mckinsey/business%20functions/quantumblack/our%20insights/the%20state%20of%20ai%20in%202023%20generative%20ais%20breakout%20year/the-state-of-ai-in-2023-generative-ais-breakout-year_vf.pdf
https://www.mckinsey.com/~/media/mckinsey/business%20functions/quantumblack/our%20insights/the%20state%20of%20ai%20in%202023%20generative%20ais%20breakout%20year/the-state-of-ai-in-2023-generative-ais-breakout-year_vf.pdf
https://digital-strategy.ec.europa.eu/it/library/g7-leaders-statement-hiroshima-ai-process


Å Knowledge-based Economy

Å Data-Driven Economy

Å AI-Based Economy

Knolwdege -based Economy Data -Driven Economy

Verso un cambiamento dei modelli 
economici?

*Rita Cucchiara: Intelligenza Artificiale oggi:  la cooperazione umana e digitale a fondamento della nuova AI-based Economy.  Hera White Paper 2023


